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A miniature pad charcfr:>er is described that may be capable of 
oounting at hiah rates and a large nurrber of simultaneous tracks. 
It provides un~iguous space p:>ints with high spatial resolution 
in two dimensions. 2he chamber is designed to use the maximum rate 
capability ~ ·ll!t ·~"'Tber wire can provide. 

l'v"'HY A PAD ~ 

Fennilab is ronstructing a pp colliding beam f acility1 at a 
center of mass e.""lergy of 2 TeV. At this ener~, an avbrage number 
of 12 charged particles are expected be~een 2 and 10 rone angles. 
Fig. 1 shavs a rorrputer simulated event • Conventional proportional 
and drift chamber with x, y, u projected coordinate readout would 
have a large nuniber of multiple ambiguities for 12 tracks. Unambigu
ous space }X>int detennination of every track is needed for pattern 
recognition. 

Rate capability of an a11ode wire is al::out 5 x 10
5 

per centi
neter per serond along its length with a gap of 4 mm between the 
anoc1e and the cathode of a prq:ortional chamber. This number mainly 
depends on the gap and the total avalanche size at which the chamber 
is operated. Space charge due to a positive ion cloud limits the 6 .rate capability. h'hen the total cotmt rate per wire approaches 10 
per seCX>nd, charge pile up may saturate the anplifier front end. 
~11 cathode pads as independent observation windows for detecting 
J.nduced pulses renove the electronics limit thus utilizing the rnaxi
m..:im rate capability the anode wires Cc\11 provide. 
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The chamber is illustrated in Fig. 2. The centroids of the 
charge distribution from the pads detennine the hit wire and the 
avalanche position along the wire. The. chanber is built asyrmret
rically for optimizing spatial resolution together with maximizing 
rate capability andrnultitrack resolution (smaller space charge 
builds up due to the srrall gap which controls the gas electron gain) • 
Construction is such that three x and three y pads would have appre
ciable charge for determining the centroids in x and y directions 
to a high accuracy. A practical rule 3 for obtaining an optimum 
resolution is: 

2 times narr0t1 gap = pad size 

In this case the narrow gap is 2 nnn, and the pad size is 4 x 4 mm2. 
The other gap is made to be 4 nnn for obtaining good efficiency for 
detecting rninirnum ionizing tracks. The cathooe which contains the 
pads is kept at ground potential, the anode wires are at positive 
high voltage, and the other cathode is at an appropriate negative 
potential. The charrber gain is controlled mainly by the anooe poten
tial. 

A beam viev of the chanber is shown in Fig. 3. The induced 
signals are read out indirect:Lv from the pads outside using the re
sistive cathode technique415 1 6: The rigid Roha-foam irrproves flat
ness of the cathode. An approximately 200 A0 thick layer of In-Sn 
oxide on Mylar film (ca.'1Irercially produced by Sierracin Co., Cali
fornia) provides an excellent cathode material. The benefits in 
using a resistive cathode are that it limits the current locally, 
preventing :r;ossible darrage by sparks, it may self quench corona dis
charge, and it provides converiience in connecting the pads to the 
arrplifiers. An importa.'"lt consequence of the small pads is that each 
pad has a capacitance of less than 1 pf resulting in very small noise 
relative to the anode wires. Co:rmon mode noise picked up by the bi
filar wires is cancelled out by the differential anplif ier. This 
alla.vs running the pro:r;ortional chamber at a low gain thus increasing 
the rate capability. 

The e~d"-LBd rate capability of a 10 x 10 cm2 area chamber is 
about 10 8 tracks per second fran a uniformly distributed beam. Ear
lier results 7 shewed that the charge centroid rrethod using In-Sn 
oxide resistive film can produce better than 125 µm resolution in 
cne dirrension. The resolution in the other dim:msion is limited by 
the wire spacing, parallel to the wires. For a 0. 5 nnn anocle wire 
spacing, it is 0.5/ VU = 144 µm. A total of 625 pad readout chan
nels is not a large nuniber of today's standards. Such a chamber 
providing unambiguous x, y, and z coordinates for large nunber of 
simultaneous tracks can be an excellent detector for pattern recog
nition. 
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Fig. la. A side view of a 
simulation pP event 
at 2 TeV center of 
mass energy. 

Fig. lb. Beam view of the same 
event. 
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Fig. 2. A cross section view of the mini-pad chanber. 
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Fig. 3. A beam view of the pad chamber 

FEFERENCES 

1. Fermi.lab pp Colliding Detector Proposal. 
2. A computer simulation plot obtained from I. Gaines, Fermilab. 
3. E. Gatti, A. Langoni, H. Okuno, and P. Serrenza, Nucl. Instr. 

and Meth. 163 {1979) 83-92. 
4. R. Harrmarstr0m1 P. Kristensen, R. Lorenzi, G. l'.iatthiae, 

A. Michelini, O. Rurolfso.."1, J. Timre.rmans, and M. Uldry, Nucl. 
Instr. and Meth. 176 (1980) 137. 

5. G. Battistoni, E. Iarocchi, G. Nicholetti, L. Trasatti, Nucl. 
Instr. and Meth. 152 (1978) 423. 

6. M. Atac, Ferrnilab Internal P..eport'IM-932 (Jan. 1980). 
7. M. Atac, Nucl. Instr. and Meth. 176 (1980) 1. 

4 


